Ab s t r a c t. The subject of the article is the fiber-optic fiber-optic gyro system used in inertial navigation, control and stabilization systems. The purpose of the article is to study the design of the schematic diagram of the transmitting device of the optical fiber system and to make the necessary calculations for the transmitting device of the optical fiber system. Problem to be solved is the justification of technical solutions, the implementation of which in the practice of measurement will allow to substantiate the process of designing the schematic diagram of the transmission device of the fiber-optic system of the fiber-optic gyroscope used in inertial navigation, control and stabilization systems. The article deals with: stages of designing the schematic diagram of the transmitting device of the fiber optical system; certain calculations have been made regarding the damping of the site in relation to the designed single-fiber communication system; diagram of the optical transmission device under development. Conclusions: It is advisable to use the proposed technical solutions both in the modernization of existing fiber-optic gyroscopes and in the creation of perspective samples intended for use in inertial navigation, control and stabilization systems. K e ywor d s : optical transmitter, inertial navigation, control and stabilization systems.
Introduction
Formulation of the problem. Potential opportunities for the use of fiber optic gyro(FOG) are based on its potential applications as a sensitive element of rotation in inertial navigation, control and stabilization systems. Industrial development of single-mode low-attenuation dielectric fiber has allowed to create highly sensitive(FOG) used as a rigidly fixed on the body of the carrier of the sensitive element (sensor) rotation in inertial control and stabilization systems. But, when designing FOG, there is a number of problems, namely, the technology of producing elements FOG; extreme sensitivity to very small external and internal disturbances and instability. The solution to these problems is by improving the technology of element production in (FOG), one of which is the development of a transmission device for a fiber optic system, which is not possible without the designing of its schematic diagram, which confirms the relevance of the proposed article.
Literature analysis. The principles and organizational foundations of metrological support, as well as the role and place of metrological support in Ukraine, are set out in the Law of Ukraine "On metrology and metrological activity" [1] , State standard of Ukraine 2681-94. Metrology: terms and definitions [2] , in ISO [3, 4] , in articles [5] [6] [7] [8] , in literature [9 -14] . Mathematical models for determining the number of orders for guaranteed metrological servicing of weapons and military equipment samples, taking into account their importance, are set out in [5] . The technique of forecasting the capabilities of metro-technical units for the repair of damaged military measuring equipment is described in the article [6] . Theoretical models of heavy objects are described in [7] .
The issues of compensation for excess noise in a fiber-optic gyroscope are thoroughly discussed in [8] . General theoretical information about fiber-optic gyroscope has been thoroughly considered in the literature [9] . At the same time, issues related to dynamic pressure measurement remain open.
The purpose of the article is to study the design scheme of the transmitting device of the optical fiber system and to make the necessary calculations for the transmitting device of the optical fiber system.
Basic material
The first step in the design of the principle scheme of the transmitting device of the fiber optic system is to select the type and brand of optical emitter based on the requirements to its technical characteristics, namely: radiation power; wavelength of radiation; the width of the radiation spectrum; modulation frequency; pumping current; threshold current. For the correct selection of the optical emitter in the first stage, you must specify the determination of the radiation power. To do this, determine the required optical power at the output of the optical transmitter. The final decision on the choice of a brand of emitter is made on the basis of compliance with the technical characteristics of the device, the required radiation wavelength, the width of the radiation spectrum and the time of increase of the optical signal power.
In the second step, the transistor V2 is selected in the direct modulator circuit (DMC) and the modulator is calculated. The transistor is selected based on the characteristics of the previously determined optical emitter, namely the pumping current and the threshold current. It is necessary to take into account the maximum allowable power of the transistor and its limiting frequency. Next, the operating point is specified and the elements of the modulator circuit are calculated. In the third stage, the power amplifier should be calculated (ПП) through the use of a high-speed operational amplifier, which is included in the circuit voltage-to-current converter. It is necessary to correctly select the type of operational amplifier according to the required upper frequency and power, which is the scattering, and and-each to calculate the elements of the circuit voltage -current converter.
In the fourth stage, the device of automatic control of the optical signal level at the output of the trans-mitting device is organized (АРП). his will use a VD3 photodiode connected to one of the poles of the directed optical coupler(OC) and detector АРП, made on the integrated circuit К175ДА1 ( Fig. 1 ). Let's consider the more carefully proposed steps. When calculating the transmitter power output and selecting the type of radiation emitter, it should be taken into account that the value of the power difference at the output of the optical emitter and at the input of the optical receiver should exceed maximum attenuation made by station and line structures on the transmitter-receiver section. Currently available optical modules provide a sufficiently low level of reception. Reception devices of some systems provide a level of reception of 0.01 mkV (-50 dB), which when performing the calculations, we will assume the default.
We propose the damping of the plot on the designed single-fiber communication system: where is PR P =-50 dB -optical signal level at reception. Thus, the output power of the transmitter module must be at least 1.5 MW.
In addition, the radiation source must operate at a wavelength of 1550 μm and provide a modulation frequency of at least 8.5 MHz. The ILPN-1500 semiconductor laser best meets the following requirements and has the following characteristics: 1) radiation power: Рz = 5 MW; 2) radiation wavelength: λ =1 310 m;
3) the width of the radiation spectrum: ∆=3 nm; 4) modulation frequency: F m = 250 MHz; 5) pumping current: І n =50 mА; 6) threshold current: Іпор=30 mА; 7) operating voltage: 1,5 V;
The next step is to calculate the output stage. First of all, let's choose a transistor, where we will be guided by the following requirements to its technical characteristics, namely: DC collector current of at least 120 mА; Frequency gain greater than 8.5 MHz. The following requirements are satisfied by the silicon n-p-n transistor КТ660B. Which is intended for use in switching and switching devices, in circuits of computers, in generators of electrical oscillations, and having the following electrical parameters:
-static coefficient h21e current in scheme 3E at U k = 10 in І e = 2 mА: h 21 = 450;
-saturation voltage of the collector -emitter U k при І к =500 mА 1 6 =50 mА, not more than 0.5 V;
-saturation voltage base -emitter U b at І к =500 mА, not more than 1.2 V;
-the capacity of the collector junction С k at U k = 10 V, not more than 10 pF;
-the reverse current of the collector U k at U k = 10 V, not more than 1 А;
-the reverse current of the emitter U e at U bе = 4 V, not more than 0,5 А;
Limiting operational data: -constant voltage collector -base Uкбmах 30 V; -constant voltage collector -emitter Uкэmах при R be < 1 k 30 V;
-constant voltage collector -emitter Uкэmах при І e ≤ 10 mА 25 V, -constant voltage base -emitter Uбэmах 5 V; -constant power collector Ікmах 800 mА; -constant power dissipation of the Рmах 0.5 W.
Next, determine the mode of operation of the transistor (operating point). To select the mode, we use the family of the output characteristics of the transistor for the scheme with a common emitter whick parameter is the base current (Fig. 2) .
It is necessary to fulfill the condition regarding the collector rest voltage:
(taking into account the given condition) 6 .
Considering that a threshold current of 40 мА, is required to modulate a semiconductor laser, then 40 ко I mА 
. In this case, the rest current of the base 
In order to stabilize the mode of operation of the circuit between the voltage at the emitter resistance and the filter resistance, we define that the filter resistance voltage is equal 1 .
In this case, the filter resistance is determined as follows:
The voltage drop at the divider support is b R equal to the sum of the voltage drop at the support in the emitter circuit and the shear voltage at the base of the transistor at the emitter resistance and the filter resistance, we define that the filter resistance voltage is equal. In this case, the filter resistance is determined as follows: 
where is 2
-voltage drop on a semiconductor laser; RF U -voltage drop at the support in the collector circuit.
From here:
In this case the resistance in the collector circuit is:
The next step is to calculate the matching amplifier. For what, as a reinforcing element, it is intended to use a high-speed operational amplifier included in the scheme of the Converter voltage -current (also known as an amplifier with complex steepness). The scheme of the matching amplifier is presented in Fig. 1 (functional  group PP) . A resistor that selects a current that is designed to provide feedback to a positive input clamp. The resistance value 5 , R is determined based on the following condition:
where is Н R -the load resistance of the amplifier, which is the input resistance of the direct modulator and exactly parallel connection of the resistor divider D R (of two in parallel connected resistors in the base circuit B R ) and the input resistance of the transistor 0 Е R , equal to:
The input resistance of the transistor is calculated according to the following relation: 
In this case, the load resistance of the amplifier is equal to: The amplitude value of the voltage drop at the resistance 5 R is equal to:   Required from the scheme, the gain is equal to the ratio of the amplitude of the output voltage to the amplitude of the input voltage. Since the input of the coordinating amplifier is signal from the code converter, the amplitude of the input signal is
In this case, the gain of the scheme is: 168.36 10 6.56 10 110 .
Next, we calculate the device automatically adjusts the level of the optical signal at the output of the transmitting device, which provides stabilization of the average power of the laser radiation.
The device ARP includes the following basic elements (functional group ARP in Fig. 1 ): a photodiode for converting the optical radiation emitted from the output of the laser into an electric current; an automatic level control detector and a DC amplifier made on an integrated circuit.
It should be noted that the sensitivity of the photodiode does not play a role in this case, therefore, when choosing the type of photodiode, we will be guided by such parameters as reliability and low cost. In our case, when using a semiconductor laser ILPN-1550, the manufacturer of this laser predicted that when using semiconductor lasers in different devices, the developers would use a radiation-based stabilization method based on feedback.
And according to this, the design of a semiconductor laser ILPN-1550 already contains a photo sensor with an optical splitter.
Conclusions
1. The article proposes a schematic diagram of the transmission device of a fiber-optic system of a fiberoptic gyroscop.
2. The proposed scheme (Fig. 1) used a laser emitter ILPN-1550 operating at a wavelength of 1550 nm and 5 mW, which has an output optical power of radiation. In the scheme of the direct modulator used silicon n-p-n transistor КТ660B which is intended for use in switching and pulse devices. To match the output of the code converter and the input of the modulator, a matching amplifier is introduced on a high-speed operational amplifier КР140YD11. To stabilize the average laser power, a device for automatic control of the optical signal level, including the integrated circuit К175DА1 used as an ADC detector and DC amplifier.
3. The proposed transmission device is designed to work in the composition of digital optical gyroscopes operating at a speed 8 Мbits/s. 4. It is advisable to use the proposed technical solutions both in the modernization of existing fiberoptic gyroscopes and in the creation of perspective samples intended for use in inertial navigation, control and stabilization systems.
